Interplay of factors involving chlorine dose, turbidity flow
capacity and pH on microbial quality of drinking water in
small water treatment plants
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Abstract
In an endeavour to ascertain the interplay of factors involving chlorine dose, turbidity and flow capacity on microbial quality
of drinking water in small water treatment plants (SWTPs), data from a previous study were analysed.
The findings showed that most of the SWTPs were not producing water of safe microbial quality. Fifty one percent (51%)
and seventy three (73%) of the SWTPs were below the stipulated limits for residual chlorine in final water and water at the
point of use respectively. Current flow capacity was a major determinant of the microbial water quality indicators but no
association was found between the dose of chlorine used for water treatment and the microbial water quality indicators.
However, a combination of the amount of chlorine dose used up during treatment, flow capacity and change in turbidity
contributed to about 65% of the amount of heterotrophic plate counts removed from raw water. Current flow capacity contributed less than 14% of the variation in chlorine dose used in water treatment at the plants. Turbidity tended to correlate and
contribute more to the prediction of total coliform counts while faecal coliform counts were determined by current flow
capacity and conductivity. Treatment plants with current flow capacity of over 50 Mℓ/d tended to be more efficient in heterotrophic plate count removal.
In conclusion, this study noted that most of the SWTPs were using a chlorine dosage that was below the amount required
by their respective current flow capacity; possible micro-organism resistance to chlorine and the significant effect of the level
of turbidity on the microbial quality of treated water.
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Introduction
Over the past decade, the South African Government has continued to demonstrate a commitment to improve access to safe
water supply and also to bridge the urban-rural disparities in
access to potable water. This is evidenced by the marked reduction in the number of South Africans without access to potable
water supply from over 15 m. (12 m. of whom were living in
rural areas) in 1994 to less than 4 m. in 2004 (StatSA, 2004).
This effort is geared towards facilitating social development
and equity, self-reliance and health promotion under its National
Reconstruction and Development Plan (RDP).
Crucial to this process are the small water treatment plants
(SWTPs) in both rural and peri-urban areas. The SWTPs are
defined as water treatment systems that are installed in areas
which are not well serviced, and which do not normally fall
within the confines of urban areas. SWTPs include water supplies from boreholes and springs that are chlorinated; small
treatment systems for rural communities; treatment plants of
small municipalities and establishments such as rural hospitals,
schools, clinics and forestry stations. Most of these applications
fall within the category of small plants of less than 2.5 Mℓ/d.
Plants of up to 25 Mℓ/d may sometimes also fall into this category (DWAF, 1998).
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SWTPs strive to provide water of adequate quantity and
quality to the communities they serve but achieving this objective has been fraught with many challenges (Momba et al., 2006;
Obi et al., 2007). Such challenges are lack of relevant technical capacity for water treatment processes, including chlorine
dose calculations, flow-rate determinations and basic repairs of
equipment. There are also administrative issues facing SWTPs.
These include poor working conditions, frequent chemical stock
depletion, lack of maintenance culture and a lack of emergency
preparedness (Obi et al., 2007).
In the light of the above challenges, it is essential to establish the interplay between the amount of chlorine dose used-up
during the water treatment process, changes in turbidity and
current flow capacity of the treatment plants and the quality
of treated water. Nevondo and Cloete (1999) and Momba et al.
(2004) also expressed similar concerns over the ramifications of
the challenges facing the SWTPs on water quality. The inability
of SWTPs to reduce the turbidity of drinking water to limits that
are safe for human consumption has also been reported by previous studies (Obi et al., 2007; Momba et al., 2006; Momba et al.,
2004). Water turbidity level is known to significantly affect the
microbial quality of drinking water either by encouraging the
growth and survival of micro-organisms or by decreasing the
efficiency of chlorine in water treatment (Health Canada, 2006;
Snead et al., 1980; Hoff, 1978).
Water quality is commonly measured by indicators such as
heterotrophic plate count (HPC), total coliform count (TCC)
faecal coliform counts (FCC) and E. coli, based on their
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